Molecular nitrogen laser action in axial pulsed discharges in the IR spectral region between 0.8 and 1.2 µm corresponding to several bands of the first positive system was observed in 1963 by Mathias and Parker, 1 and in the 0-0 (337.1-nm) band of the UV second positive system was reported by Heard 2 in the same year.
After that, extensive spectroscopic studies of the laser emission, including rotational analysis and intensity distribution of lines, were made by several research groups 3 -l:I using either axial or transverse discharge excitation modes at low or room tempe:r:ature.
In this work we report a new IR laser band at 1.43 µm {1-3) and the classification of new IR and UV laser lines as rotational quantum numbers. Also, the intensity distribution of laser lines follows the theoretical prediction formerly made. 11 The complete experimental arrangement has been described in detail elsewhere. 11 However, some differences can be pointed out. Laser tubes, 11-mm i. d., 130 cm long ending in Brewster angle windows, were coupled to a bypass helicoid pipe that circled around it. This pipe had a 2.30-m equivalent length. In addition, the entire laser tube was submerged in a liquid air bath, and nitrogen pressure ranged from 0.2 to 1.2 Torr.
The excitation was accomplished by discharging a 5-nF capacitor bank charged up to 35 kV. One of the laser tubes was provided with a coaxial electrode to diminish the circuit inductance. Typical voltage pulses of 20-kV amplitude in the first hemicycle and 0.7-µsec halfwidth were applied across the laser tube, generating current peak pulses of 1-kA and 0.6-µsec halfwidth. Voltage and current pulses were measured using a high voltage probe and a Rogowsky coil, respectively. Under these conditions the measured laser peak power was of 500 W /cm 2. In the appropriate optical regions Kodak photographic plates were used; 1-Z plates were hypersensitized in the recommended fashion. Tables I and II summarize the laser spectroscopic results obtained in the observation of the first positive and second positive systems, respectively. To our knowledge, the 1-3 
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P3-l0 ( 1.43-µm) IR laser band is reported for the first time, and the rotational analysis made for the 0-0 (1.05-µm), 1-2 (1.19-µm), and 0-1 (1.24-µm) bands in the first positive system and for the 0-0 ( 337 .1-nm) band in the second positive system extends previous surveys. Rotational structure was observed at liquid air temperature. To investigate the main differences from the room temperature operation of the molecular nitrogen laser, spectra at both temperatures were recorded. The previous results, reported on the behavior of the 2-1 IR laser band at room and liquid air temperatures 11 by using simple tubes, were confirmed in this case by using bypassed tubes. However, high intensity observation of IR laser bands was limited to low temperature operation. At room temperature only the 2-1 (0.86-µm) and 1-0 (0.89-µm) IR laser bands were observed. This fact is in accordance with the transition probability description of the Deslandres parabola and with the increase gain in diatomic molecules at low temperature.
In general, UV laser bands belonging to the second positive system were observed in axial discharges when tubes of small bore, typically 2-3-mm internal diam, were used. Figure I shows the comparison between the (positive reproduction of the) spectrogram of the 0-0 (337.1-nm) band previously photographed 11 with a 3-mm tube and the 11-mm tube in the present experiments. In both cases, laser tubes were submerged in a liquid air bath, and stimulated radiation was observed as well as superradiant emission. Table II shows an extensive description of the UV laser spectral observation in both modes of operation, that is, laser (1) and superradiant (s). Some lines were observed in both modes (s-1). In this case two figures indicate the observed intensity in each mode, respectively.
It is useful to point out that, at the beginning of /\-doublets were observed in almost all the components of the P branches of the II-triplet. In some cases, only one component of the /\-doublet is reported due to random overlapping of other lines or ghost screening of the other ones.
